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Should aperture heat loads on the fore baffle be significantly greater than predicted in 
the study, combined with a 10-12K temperature requirement at all times for the baffle, than 
a dual cryogen system would be recommended for the 28.5° orbit. 
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FIGURE 1. OVERALL CRYOGENIC SYSTEM CONFIGURATION 
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PERFORMANCE OF FIVE CRYOGENIC CONFIGURATIONS 



USED IN STUDY FOR SENSITIVITY ANALYSIS 
IN 28.5° ORBIT 

. YEARS PER 1000 kg FOR TOTAL SPACECRAFT 



TABLE 3 

FOREBAFFLE TEMPERATURE FOR THREE CONFIGURATIONS 
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PARAMETERS USED FOR CRYOGEN STUDY 
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28.5 INCLINATION ORBIT SUNSHADE DESIGN 
PERFORMANCE (SUBSOLAR POINT, MAXIMUM 
EARTH IR AND ALBEDO) 



BOXED VALUES ARE TOTAL HEAT LOADS IN WATTS 


28.5° FULL CONE DESIGN 
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28.5° INCLINATION ORBIT FULL CONE DESIGN 
NOMINAL VDA FINISHES AT 283K 
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98° TRUNCATED CONE SUNSHADE DESIGN 
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98° INCLINATION ORBIT SUNSHADE DESIGN PERFORMANCE 
(TIPPED 30 OFF ZENITH, LOWSIDE TOWARDS EARTH) 



BOXED VALUES ARE TOTAL HEAT LOADS IN WATTS 









SURFACE FINISH PROPERTIES OF VACUUM DEPOSITED ALUMINUM (VDA) 
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Touloukian, Y., DeWitt, D., "Thermal Radiative Properties - Metallic Elements and Alloys 
Thermophysical Properties of Matter, Volume 7, IFI/Plenum Data Corporation, 1980. 
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FOREBAFFLE TEMPERATURE AS A FUNCTION OF SURFACE FINISH 
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THERMAL MATH MODEL OVERVIEW 
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Thermal conductivity data for the supports was taken from: 

“Thermal conductivity of Glass Fiber/Epoxy Composite Support Bands for Cryogenic Dewars, Phase II 
June 1983, J.G. Host, MBS. 
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ASSUMED 28.5° INCLINATION TIMELINE FOR 
MODELING PURPOSES 



TYPICAL 26 DAY PERIOD 
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EFFECT OF STARING MODE VIEWING ASSUMPTIONS 
ON LIFE AND FORWARD BAFFLE TEMPERATURE 
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THIS IS NOT A REALISTIC ASSUMPTION FOR SIRTF BUT IS USED FOR PURPOSE OF ILLUSTRATION 



APERTURE HEATING BY SCATTERED RADIATION FOR THE 28.5° ORBIT 
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APERTURE HEATING BY SCATTERED RADIATION 
FOR THE 28.5° INCLINATION 0R3IT 
(SUN AVOIDANCE MANEUVER, BETA = 0) 
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SECTION 5.3 

REFERENCE CONFIGURATION 
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MAJOR MAIN CRVOGEN TANK (MCT) HEAT LOADS FOR THE REFERENCE CONFIGURATION 
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VAPOR COOLED SECONDARY MIRROR PERFORMANCE 
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VAPOR COOLED SECONDARY MIRROR PERFORMANCE 
(28.5° ORBIT, SUN AVOIDANCE MANEUVER) 
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EFFECT OF CHANGING INSTRUMENT POWER DISSIPATION ON MIC THERMAL STABILITY 
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EFFECT OF CHANGING INSTRUMENT POWER 
DISSIPATION ON MIC THERMAL STABILITY 
(28.5° ORBIT, AT SOLAR AVOIDANCE) 



NOTES THIS DATA IS BASED ON THE "REFERENCE CONFIGURATION 




A SINGLE 7K STATION PROVIDING COOLING FOR ALL INSTRUMENTS IS PREFERRED 
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A SINGLE 7K STATION PROVIDING COOLING 
FOR ALL INSTRUMENTS IS PREFERRED 
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CUSTOMIZED LOCATIONS FOR EACH INSTRUMENT COULD BE PROVIDED 


EFFECT OF 7K STATION DESIGN ON FLOW RATE AND 7K STATION TEMPERATURE 


I tT 


00 

00 


• ai >> 
u r x 


• -o ^ 

« E e 

a r » 



EFFECT OF 7K MIC STATION SNEAK PATHS ON 
EFFLUENT FLOW RATE 



INSTRUMENT SNEAK PATH <nW/K> A/N 4742 



SERIES DESIGN IS POSITION SENSITIVE 
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SENSITIVITY ANALYSES 
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FORWARD BAFFLE MOUNTING 


EFFECT OF APERTURE PEAK HEATING AND FORWARD BAFFLE PEAK TEMPERATURE 
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THE EFFECT OF APERTURE PEAK HEATING 
ON FORWARD BAFFLE PEAK TEMPERATURE 
(28.5° ORBIT, AT SOLAR AVOIDANCE) 



APERTURE PEAK HEATING <mW> 


EFFECT OF “BEST" AND "WORST" THERMAL SCENARIOS ON FOREBAFFLE TEMPERATUES 
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EFFECT OF "BEST" AND "WORST" THERMAL 
SCENARIOS ON FOREBAFFLE TEMPERATURE 
(SOLAR AVOIDANCE MANEUVER (P = 0 ), 28.5°ORBIT 





EARTH SHINE AND ALBEDO SCATTERED BY SUNSHADE . THERMAL RADIATION FROM SUNSHADE 
(145 mW BEST CASE. 177 mW WORST CASE) NOT SHOWN HERE, BUT INCLUDED IN CALCULATION 


APERTURE HEATING HAS SMALL EFFECT ON LIFETIME 
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EFFECT OF INSTRUMENT HEAT LOADS ON THE TOTAL MCT HEA1 LOAD 
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2K INSTRUMENT DISSIPATION (nM) 

HOTtt SENSITIVITY ANALYSIS PERFORMED ON REFERENCE CONFIGURATION 


EFFECT OF OUTER SHELL TEMPERATURE ON LIFE 
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EFFECT OF OUTER SHELL TEMPERATURE ON LIFE 



OUTER SHELL TEMPERATURE (K) 



FOUR VAPOR COOLED SHIELDS OFFER SIGNIFICANT SYSTEM IMPROVEMENT 
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FOUR VAPOR COOLED SHIELD HEAT FLOWS 
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4 VAPOR COOLED SHIELDS, MISSION AVERAGE 83mW 
ON FORWARD BAFFLE 
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EFFECT OF CHOPPER MOTOR DISSIPATION ON MIRROR TEMPERATURE 
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CHOPPER MOTOR DISSIPATION (mW) 



EFFECT OF CHOPPER MOTOR DISSIPATION ON SYSTEM LIFE 
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EFFECT OF CHOPPER MOTOR DISSIPATION ON LIFE 
FOR DIFFERENT MOUNTING SCHEMES 



CHOPPER MOTOR DISSIPATION <mW) 


EFFECT OF FORWARD BAFFLE MOUNTING ON SECONDARY MIRROR TEMPERATURE 
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EFFECT OF FOREBAFFLE MOUNTING ON 
SECONDARY MIRROR TEMPERATURE 
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EFFECTS OF COLDER FOREBAFFLE CONFIGURATION 
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EFFECTS OF COLDER FOREBAFFLE CONFIGURATION 
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FOREBAFFLE TEMPERATURE FOR TWO CONFIGURATIONS - BEST THERMAL SCENARIO AT SOLAR AVOIOANCE 
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FOREBAFFLE TEMPERATURE FOR TWO CONFIGURATIONS- 
BEST THERMAL SCENARIO AT SOLAR AVOIDANCE 
(SOLAR AVOIDANCE MANEUVER (p = 0) FOLLOWED BY 
ZENITH VIEWING, 28.5° ORBIT) 
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FOREBAFFLE TEMPERATURE FOR TWO CONFIGURATIONS - WORST POSSIBLE THERMAL SCENARIO 
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FOREBAFFLE TEMPERATURE FOR TWO CONFIGURATIONS - 
WORST POSSIBLE THERMAL SCENARIO (TIPPED TOWARD 
EARTH LIMB CONTINUOUSLY AT p = 0, 28.5° ORBIT) 



FOREBAFFLE ATTACHED TO INNER VAPOR-COOLED SHIELD THROUGH 10 mW/K THERMAL ISOLATOR 
FOREBAFFLE ATTACHED TO AFT BAFFLE THROUGH SAME THERMAL ISOLATOR 
CONSTANT 177 mW THERMAL RADIATION FROM SUNSHADE NOT SHOWN 


FORWARD 8AFFLE TEMPERATURE SENSITIVITY TO MOUNTING THERMAL ISOLATION 
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FORWARD BAFFLE PEAK TEMPERATURE SENSITIVITY 
TO MOUNTING THERMAL ISOLATION 



FORWARD BAFFLE MOUNTING CONDUCTANCE (nW/K) 


EFFECT OF APERTURE HEATING ON MISSION LIFE FOR THE COLD FOREBAFFLE CONFIGURATION 


CVJ 

CO 


<u e 
— o 
» n 

<0 u 

■O <T3 

a 
x» g 
U o 
<« W 

gc 


c a» 
o **- 
f- a 
w ^ 
fo 

Is 

-o 

£ = 
si 

<->■5 


<u 

o 

c 

£ 
at 
<*- 
<u . 

L. 

4» . 


C 

o 


-e • 

1 o> 
c 

•o 

•5 " 

»D '*• 

Q. QJ 
* <- 
OJ 3 
+> 
V) t- 
ID 4) 

2 CL 

<0 

O 

o a 
a. > 


U. 

<0 

^ <U <U 
_ ^ </> 
£u o 
««a 
*-> u 

C 4J 3 

‘-<'0 0. 


U C 
C ° 

e •*- 

4-> 

JE <Q 

o> «- 

3 3 

O 0> 


•— e 
io o 
- — u 

J£ «fl 

«9 ^ 

Q.+J 

•M t 

n O 

5 <*«• 
£ 

■O ® 

* g 

irt x" 
<ts <u 
-c 

ai 
c -O 
o 

•»- "O 

4-> 

<0 3 

i- O 

g, * 
o> 

t- u> 

a 
u 


u 


« 


o> 


4-> 

T- 

*r* 

<M *— 

V) 

<D O 

C 

L £ 

0 ) 

3 

V) 

cn QJ 

c 




</> 

c 

S ° 

ID 

u *j 

a 

V 


V 3 : 

o 

t- e 

> 

0 ) 


ai ° 

to 

2 - 
<*> •o 

• 

■C OJ 

T> v) 

44 


t **" 

<*- no 

03 ^ 

■O 
ai 

£ <■ 

D c 
O £ 1" 
4J •*-> 
O CO 

u <•_ ai 

O-C 

<D 

J= >, ® 

** s = 

- 

e >> r. 

a 5 J 

CL 
ID 

C 

4-> 


<U 


• u 


<D 3i“ 
^ C 


O ID •— 


* 


EFFECT OF APERTURE HEATING ON MISSION LIFE 
FOR COLD FORWARD BAFFLE CONFIGURATION 
AND REFERENCE CONFIGURATION 



MISSION AVERAGE APERTURE HEATING 
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PERFORMANCE COMPARISON OF 8800 LITER AND 4000 LITER DEWARS 
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PERFORMANCE COMPARISON OF THE 8800 AND 4000 
LITER SYSTEMS FOR 28.5° AND 98° MISSIONS 



NOTE 

FOR EITHER 28.5° OR 98° MISSION THE SAME DEWAR IS USED- 
ONLY THE SUNSHADE IS CHANGED 
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THERMAL DESIGN OPTIMIZATION 
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THERMAL DESIGN OPTIMIZATION 
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OPTIMIZED OUTER SHELL SIZE 
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PERFORMANCE OF FOUR CRYOGENIC CONFIGURATIONS 
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THERMAL ANALYSIS CONCLUSIONS 
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A SUPPORT DISCONNECT SYSTEM CAN INCREASE LIFE OF 
THE "REFERENCE CONFIGURATION" ....... 


THERMAL ANALYSIS CONCLUSIONS (CONTINUED) 
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ON SYSTEM LIFE AND THE TEMPERATURE OF THE INSTRUMENT'S 
7K MIC HEAT SINKS 
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FEATURES OF A DUAL-CRVOGEN SYSTEM 



FEATURES OF A DUAL-CRYOGEN SYSTEM 
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SIRTF DUAL CRYOGEN SYSTEM FLUID MANAGEMENT SCHEMATIC 
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FOUR DUAL CRYUGEN SYSTEM CONFIGURATIONS WERE STUDIED 
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DUAL CRYOGEN SYSTEM CONFIGURATIONS STUDIED 



THE IMPACT OF ADDING 895 LITER OF SH 
TO A 4000 LITER SfHe SYSTEM 
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DUAL CRYOGEN SYSTEM WEIGHT CONSIDERATIONS 
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DUAL CRYOGEN SYSTEM CONSIDERATIONS 
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SINGLE/DUAL CRYOGEN SYSTEM COMPARISON 
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The environment and the thermal design Is essentially the same for the 8800 liter and 4000 liter sys- 

tems but the smaller size of the 4000 liter size reduces the parasitic load on the MCT and therefore, 
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SINGLE/DUAL CRYOGENIC SYSTEM COMPARISONS 
(28.5° INCLINATION) 


r 


00 

hs. 



. SH 2 SIZED FOR A 2S% MARGIN OVER THE LHe TO ENSURE LHe RUNS OUT LAST. 
’• IF 890 LITER SH 2 TANK IS USED, SH 2 LIFE IS 1.5 YEARS. 
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CRYOGENIC GSE REQUIREMENTS 
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RECOMMENDATIONS FOR CRYOGENIC SYSTEMS 
PHASE B EMPHASIS 
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